New multiplex PCR method for the detection of Clostridium difficile toxin A (tcdA) and toxin B (tcdB) and the binary toxin (cdtA/cdtB) genes applied to a Danish strain collection.
Isolates of Clostridium difficile from 159 hospitalized Danish patients (2005) were analysed by a new 5-plex PCR method targeting the toxin genes tcdA, tcdB, cdtA and cdtB, and 16S rDNA as an internal positive control. Additionally, the toxin-regulating gene tcdC was partially sequenced by a new sequencing-based method that revealed genetic changes that may render the gene product inactive. Finally tcdA was analysed using a previously published method for the detection of internal deletions. The 5-plex PCR revealed four different toxin gene profiles: 36 tcdA+, tcdB+, cdtA+/cdtB+; one tcdA+, tcdB-, cdtA+/cdtB+; 98 tcdA+, tcdB+, cdtA-/cdtB-; and 24 non-toxigenic tcdA-, tcdB-, cdtA-/cdtB-. Deletion studies revealed that 26 strains contained a c. 700-bp deletion in tcdA, and 39 strains contained at least one possible inactivation feature in tcdC. The prevalence of the binary toxin genes was 23%. All strains with the tcdA+, tcdB+, cdtA+/cdtB+ profile were investigated by PCR ribotyping, and this revealed eight different ribotypes, none of which were 027. The 5-plex PCR method offers a one-step, rapid and specific screening method for C. difficile toxin genes. This toxin gene profiling, together with deletion studies in tcdA and tcdC, may allow an evaluation of the pathogenic potential of C. difficile.